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ABSTRACT

The Kirkwood-Cohansey aquifer system is the unconfined aquifer system in
the 346-square-mile Great Egg Harbor River basin in southern New Jersey. This
aquifer system is a major source of water in the basin, and withdrawals from
it are expected to increase. A water-level map of the Kirkwood-Cohansey
aquifer system was constructed from water levels measured in 142 wells and at
82 stream sites throughout the basin. Seasonal fluctuations of water levels
in two observation wells typically range from 1 to 5 feet per year. The
horizontal hydraulic conductivity of the unconfined aquifer system ranges from
20 to 250 feet per day, the transmissivity ranges from 4,000 to 20,000 feet
squared per day, and the storage coefficient ranges from 0.0003 to 0.044. The
vertical hydraulic conductivity of the underlying confining unit ranges from
0.00002 to 0.000052 foot per day.

A base-flow-separation technique was used to divide measurements of
discharge in the Great Egg Harbor River into base-flow and direct-runoff
components. Annual base flow during 1927-88 ranged from 39 to 112 cubic feet
per second, which is 77 to 89 percent of total flow. Mean discharge and base
flow were determined and low-flow-correlation analyses were made for 11 low-
flow partial-record sites. Mean annual precipitation in the study area was
45.3 inches during 1930-88, and mean annual discharge of the Great Egg Harbor
River was 20.5 inches during 1927-88, or 45 percent of precipitation. Annual
potential evapotranspiration is estimated to be 27.6 inches.

Twenty ground-water-sampling sites distributed throughout the basin were
selected for water-quality analysis. No constituents determined exceeded U.S.
Environmental Protection Agency primary drinking-water regulations. In
several samples, the U.S. Environmental Protection Agency secondary maximum
contaminant levels for iron, manganese, and pH were exceeded. The predominant
cations in the ground water are sodium plus potassium; the major anion is
chloride. The predominant cations in the surface water are sodium plus
potassium and calcium; the major anions are chloride and sulfate. Samples
from upstream sites show a higher ionic concentration of certain contituents
than samples from the downstream sites. Land use was found to affect the
quality of both ground and surface water in the basin.

Total consumptive water use in the study area was nearly 2,500 million
gallons in 1987: 1,192 million gallons for public and private domestic water
supply, 1,154 million gallons for irrigation, and 128 million gallons for
industry and mining. A water budget calculated for the Great Egg Harbor River
basin shows that ground-water recharge is about 18 inches per year.

INTRODUCTION

The Kirkwood-Cohansey aquifer system, which is the unconfined aquifer
system of the Great Egg Harbor River basin, is predominantly a water-table
aquifer system that underlies a 3,000 mi2 area of the Coastal Plain of New
Jersey (Zapecza, 1989). (For definitions of abbreviations and conversion
factors for units used in the text, see table 1-1.) This aquifer system
currently is a major source of water in the Coastal Plain, and withdrawals
from it are expected to increase in the future. A detailed study of the
aquifer system was needed to obtain hydrologic information on which to base
decisions that will ensure that the increasing demand for water will be met as
the population of the area continues to grow. Therefore, in 1986 the U.S.
Geological Survey (USGS), in cooperation with the New Jersey Department of
Environmental Protection and Energy (NJDEPE)(formerly the N.J. Department of
Environmental Protection), began to compile data on the ground- and surface-
water systems of a number of river basins in the Coastal Plain of New Jersey.
Information from this study of the aquifer system in the Coastal Plain can be
used to plan for the optimal use of this water to meet the increased demand.

Purpose _and Scope

This report presents the results of a 2-year study conducted from 1989
through 1990 to gather information on the availability, use, and ambient
quality of water both in the Kirkwood-Cohansey aquifer system and in the
surface-water system of the Great Egg Harbor River basin. The report includes
the results of water-level measurements in 142 wells and at 82 surface-water
sites, and the results of analyses of samples collected from 20 wells and 11
surface-water sites for selected inorganic and organic constituents. Results
of base-flow-separation analysis of discharge measurements from the
streamflow-gaging station on the Great Egg Harbor River and results of low-
flow correlations of 11 low-flow partial-record stations are presented. A
hydrologic budget was derived from climate data, including precipitation,
temperature, estimates of potential evapotranspiration, and calculations of
water use to estimate recharge in the basin.

Well -Numbering System

The well-numbering system used in this report is based on the system used
by the USGS in New Jersey since 1978. It consists of a county code number and
a sequence number of the well within the county. County codes used in this
report are Atlantic (1), Camden (7), and Gloucester (15). For example, well
number 1-699 represents the 699th well inventoried in Atlantic County.
Construction details for wells with this type of identifier are stored in the
USGS Ground Water Site Inventory (GWSI) data base.
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coarse-grained, light-colored quartz sand with local clay layers. The Cohansey Sand is
overlain discontinuously by surficial deposits of the Bridgeton and Cape May Formations.
The Bridgeton Formation, directly overlying the Cohansey Sand, consists of coarse-grained
sand and gravel. Younger surficial deposits of the Cape May Formation are present only
in the southeastern half of the basin adjacent to the river and wetland area. This
formation consists of light-colored, clayey quartz sand. (See Zapecza, 1989, p. B19.)

The thickness and altitude of the base of the aquifer system within the basin are
shown in figures 1-5 and 1-6, respectively.

A noticeable feature in these two figures is
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southeast or northwest of this discontinuity. In the southeastern part of the basin, the
basal surface of the Kirkwood-Cohansey aquifer system is the top of the thick confining
unit overlying the Atlantic City 800-foot sand (fig. 1-7). The Kirkwood-Cohansey aquifer
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Figure 1-7.--Hydrogeologic section A-A’,

Table 1-3.--Hazardous-waste sites in the Great Eqg Harbor River basin

[Twp, Township; USEPA, United States Environmental Protection Agency; NJ, New Jersey; --,

New Jersey Department of Environmental Protection]

based on gamma-ray logs.

(Line of section shown in figure 1-2.)

data unavailable; NJDEP,

Site
identi- NJ Superfund Lead
fier Site name? County Municipality USEPA number ranking Latitude Longitude Funding agency
(fig. 1-8)
A Pettinos Sand Company Camden Winslow Twp NJD980530141 394543 745543 Private  NJDEP
B Quill Corporation-Winslow Camden Winslow Tup e 393806 745226 Private NJDEP
asphalt plant
cl King of Prussia landfill Camden Winslow Twp NJD980505341 39 393733 745316 Private  NJDEP/
USEPA
D Scholler, Incorporated Atlantic  Hamilton Twp e 393333 7446427 Private  NJDEP
E Egg Harbor Rope Atlantic  Mullica Twp e 393328 7644120 Private  NJDEP
Products, Incorparated
Fl D'Imperio property Atlantic Hamilton Twp NJD980529416 15 392718 743932 Public NJDEP/
USEPA

USEPA Superfund site
2

present or potential effects on the natural resources.

The use of industry or firm names in this report is for location purposes only and does not impute responsibility for any

Jersey, most hazardous-waste-site investigations and cleanup are overseen by the NJDEPE;
activities at Superfund sites are overseen by the NJDEPE in conjunction with the USEPA.

As reported in NJDEP (1989b), each of the six hazardous-waste sites is at a different
stage in the investigation and remediation process. Site A currently (1989) is under
investigation, but the ground water has not yet been tested for possible contamination, and no
remedial action has yet been undertaken. Site B is currently undergoing remediation.
Contaminated soils have been excavated and disposed of, but the contaminated ground water has
not yet been treated. At Site C, one of the Superfund sites in the study area, the
investigation phase is nearly complete, and contamination of the soil, ground water, surface
water, and sediments has been documented. The ground water at Site D currently is being
monitored for contamination, and the source of contamination is being removed. Contaminated
soil has been removed from Site E, and additional ground-water sampling is planned to ascertain
whether any contaminated material remains at the site. At site F, the other Superfund site in
the basin, contaminated soils have been removed, and plans for ground-water treatment currently
are being made.

Figure 1-8.--Locations of hazardous-waste sites and sanitary landfills
in the Great Egg Harbor River basin study area.

Table 1-4.--Sanitary landfills in the Great Egg Harbor River basin

[--, data unavailable; P, Private; M, Municipal; C, Closed; 0, Open]

In addition to the 6 hazardous-waste sites, 13 sanitary landfills are present in the Great Site
Egg Harbor River basin. The location of each site is shown in figure 1-8, and information identi- Year
about each site is given in table 1-4. Three of the landfills are privately owned; the 10 fier Landfill name County Municipality Ownership Acres Status closed
remaining landfills are municipally owned. ALl of the private landfills and three of the (fig.1-8)
municipal landfills are closed. Although all of the remaining seven landfills described as
open were due to be closed several years ago (1991), these sites are still considered to be 1 New Freedom Land Company Camden Berltin Borough P 130 c 1981
open because the investigations and final reports associated with the site closings have not 2 Levitt Homes Camden Winslow Township P 100 C 1977
yet been completed (Marty Chemponis, N.J. Department of Environmental Protection, Division of 3 Monroe Township Gloucester Monroe Township M 190 C 1982
Solid Waste Management, oral commun., 1990). 4 Winslow Township Camden Winslow Township M 960 0 1987
5 Folsom Borough Atlantic Folsom Borough M 600 0 1985
6 Hammonton Atlantic Hammonton Town M 500 0 1987
1 Responsible party is defined as any person who has discharged a hazardous substance or is in 7 Buena Vista Township Atlantic Buena Vista Township M 100 0 1986
any way responsible for any hazardous substance which the NJDEPE has removed or is removing 8 Buena Borough Atlantic Buena Borough M 190 c 1984
pursuant to the NJDEPE Spill Compensation and Control Act, the Comprehensive Environmental 9 Hami l ton Township-Mizpah Atlantic Hamilton Township M 400 c 1977
Response, Compensation and Liability Act (CERCLA), and the New Jersey Water Pollution Control 10 Hami L ton Township Atlantic Hamilton Township M 170 (o] 1987
Act (N.J. Department of Environmental Protection, 1989b). 1 Weymouth Township Atlantic Weymouth Township M 400 0 1985
12 Estell Manor Atlantic Estell Manor City M 220 0 1985
13 Linwood Excavating Atlantic Egg Harbor Township P 360 c .-
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